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STUDIES IN THE PROTEINS OF INDIAN FOODSTUFFS.
PART V. The Alcohol Soluble Protein of Fenugreek
(Trigonella Feenum dr&cum).

By Y. V. Sreenivasa Rao, B. N. Sastri and N. Narayana.

In a previous communication Sreenivasa Rao and Sreenivasaya
(Jour. Indian Inst. Science, 1932, 15A, 122) have reported their find-
ings on the albumin and the globulin of fenugreek. The present paper
deals with the prolamin from the same source.

EXPERIMENTAL.

The flour was first extracted with ether in a Soxhlet and the
residue (3 Kg.) stirred up with 70 per cent. alcohol (9 L) in the cold
for six hours. The mixture was then warmed on the water bath and
maintained under reflux for 1 hour at the boiling temperature. The
hot suspension was then filtered and the extract on cooling in the
ice chamber deposits a white solid. After filtration, the extract was
concentrated at 40° under reduced pressure. The concentrate (2 L)
was allowed to stand overnight at room temperature when a white solid
separated. The precipitate was washed consecutively with distilled
water, 90 per cent. alcohol and ether. It was then dried, powdered
to pass through a 100-mesh sieve and preserved in a desiccator over
calcium chloride (Preparation I; yield 5 g.)

On treating the concentrated alcoholic extract (1.5 L) with acetone
(8 L), a copious precipitate was obtained a large portion of which
was found to be soluble in water. The insoluble portion was sepa-
rated on the centrifuge, washed repeatedly with distilled water and
dehydrated with alcohol and ether. On drying, a light, white solid
was obtained (Preparation I1; yield, 4 g.)

Both the above-mentioned preparations gave all the reactions for
proteins and contained tyrosine, tryptophan, sulphur and phosphorus.
On analysis they gave the following results. (Table I.)

* Since writing this paper a preliminary note on the prolamin of fenugreek
prepared by a different method by A. Hassan and M. K. A. Basha has appeared
in the Biochemical Journal (1932, 26, 1843.) That publication does not, however,
relate to the composition of the prolamin,
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TABLE 1 ' A noteworthy feature of the prolamin ffin fenugreek is its low™,
. basic nitrogen content in which respect it i$ comparable only with . A
PERCENTAGES eleucine from ragi (Hoffman and Gortner, gﬂ. Symp. Monograph, 1’",’;)»\\
' 1925, Vol. 2, 246; Niyogi, Narayana and D3gsai, .private communi-
Preparation Ash and moisture free cation). v lol L2332 1
Moisture Ash P,0O,! N S ) ‘ T S .
s 2Os Nitrogen Sulphur? In Table IIT are given the percentages of thé~more important P
' amino acids as estimated for the whole protein. The corres -
I ' figures for ragi prolamin are cited for comparison.
3-0 0.99 0.50 14.03 1.12
I 9.6 1.10 0.41 14,08 0.99 TABLE 111
§ . I
! Micro method of Pregl. Source of prolamin
* Micro-combustion method'of Carius. Method
- The two.preparations were then analysed by the method of Van Fenugreek Ragi
Slyke as modified by Plimmer and his co-workers (Biochem. [.. 1925,
19, 1004 ; 1927, 21, 247). Tyrosine, tryptophan and cystine Arwini . sz Direct
were estimated separately on the whole protein according to Folin and rginine 3 5
Marenzi (J. Biol. Chem., 1929, 83, 8g). : Histidine 0.4 1.4 Van Slyke
The distribution of nitrogen is given in the following table.—
Lysine 0.3 0.5 »
TABLE 11 . .
Cystine 3.0 2.5 Folin and Marenzi
Percentages of total nitrogen :
Form of Nitrogen Preparation Tyrosine 4.3 53 ”
I 1I Tryptophan e 2.4 1.6 ’»
Acid insoluble Melanin o _
-9 1.1 ;
Acid soluble Melanin 0.4 o SUMMARY.
Amide 20.2 20.0 The two preparations of the prolamin from fenug}x;eek obtained
' . by different methods were found to have very nearly the same com-
Basic 5.8 5.6 position. The prolamin is characterised by a low basic nitrogen content
ini and high percentages of cystine and tryptophan and thus resembles
Arginine . 3.1 2.9 the alcohol soluble protein of ragi isolated by one of us.
Histidine . 0.7 0.7 In conclusion, we wish to express our thanks to Professor V.
Cystine 14 13 Subrahmanyan; for his kind interest in the progress of the work.
Lysine . 0.7 o7 Department of Biochemistry,
Non-basic : " w2 72.8 . L Indian Instiiute of Science,
‘Amino B 70.4 | | Bangalore.
_}ion'“mm e ag - a4 [Accepted, 28-4-33.] o
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THE MUCILAGE OF FENUGREEK (TRIGONELLA
FENUM GRAECUM).

By C. R. Harihara Iyer and B. N. Sastn.

In a recent communication on the subject (Biochem. [., 1932, 26,
255) Daoud has described the mucilage of fenugreek as the silico-
phosphoric ester of manno-galactan. His method of preparation con-
sists in the addition of alcohol to an aqueous extract of fenugreek
bran till the final concentration of alcohol reaches 30 per cent. The
precipitate thus obtained is redissolved in water and reprecipitated by
addition of alcohol.

The product so obtained does not however appear to have been
subjected to any further purification. The quantitative relationships
between phosphorus and silicon or between either of those elements
and total carbohydrates have not been examined. The present authors
and their associates have been engaged on the chemical examination of
fenugreek for the past few years and the object of this communication is
to place on record a few important observations on the purification and
chemical composition of the mucilage.

Preparation :—The mucilage was first precipitated from the aqueous
extract of bran in a manner similar to that described by Daoud (loc.
cit.). The preparation thus obtained was dissolved in water and re-
precipitated by alcohol, the process being repeated several times to
obtain a pure product. It was observed that the ash content of the
preparation decreased steadily on purification as may be seen from the
analyses of successive precipitates (Table I).

TABLE 1
Precipitate as Percentages
obtained
in order Ash Phosphorus % Nitrogen
! 1.57 0.24
2 0.68 0.07 0.53
3 ‘ trace 0.02 o.11

* According to the micro-method of Pregl.
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The results indicate that one or more compounds containing
nitrogen and phosphorus occur as impurities in association with the
mucilage.

Electro-dialysis.—In order to eliminate crystalloidal impurities
mechanically carried down by the mucilage, an aqueous extract of the
mucilage (2nd precipitation) was subjected to electro-dialysis using the
main laboratory supply (110 D.C.) as the source of current. Three
thick arc carbons served as anode and a platinum strip (1} sq. in.) was
used as cathode. The liquid in the middle cell was periodically stirred,
and the dialysis continued for a period of 4 days, when the conductivity
reached almost that of distilled water. The product obtained on preci-
pitating the dialysed extract contained the same percentages of phos-
phorus and nitrogen as the undialysed one, thereby showing that the
impurities were not crystalloids.

Saturation with Magnesium sulphate.—In view of the previous
observations of Sreenivasa Rao and Sreenivasaya that phosphorus is
associated with the water-soluble protein of fenugreek (J. Indian Inst.
Sci., 1932, 13A, 122), further purification of the mucilage was
directed towards obtaining a protein-free product. An aqueous
solution of the mucilage was saturated with magnesium sulphate and
the precipitate thus obtained separated by centrifuging. The mucilage
was precipitated from the centrifugate by addition of alcohol. The
precipitate was washed successively with 50 per cent. alcohol, absolute
alcohol and finally, ether. The white product thus obtained possessed
all the properties of the original mucilage but was entirely free from
both phosphorus and nitrogen.

The above observations show clearly that the mucilage itself does
not contain any phosphorus or nitrogen but occurs associated with one
or more impurities which are either proteins or some other types of
compounds that can be removed by protein precipitants.

Removal of impurity by treatment with botling alcohol.—An aque-
ous solution of the crude mucilage was tteated with alcohol to a concen-
tration of 30 per cent. The suspension thus obtained was refluxed
over a boiling water-bath for 8 hours and allowed to stand at the room
temperature for 48 hours. The precipitate was then separated, extract-
ed with water and the mucilage precipitated from the aqueous extract
with alcohol. Analysis of the precipitate showed that its phosphorus
content was almost negligible (0.0o1 per cent.) thus lending further
support to the suggestion that the impurity resembled proteins in be-
haviour and was denatured and coagulated by boiling alcohol.
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.. Hydrolysis of the mucilage.—~On hydrolysis with acids, the mucil-
age yielded mannose and galactose in equal proportions as has been
reported by previous workers. Elementary analysis of the purified
product gave the following percentages.—C, 44.3; H, 6.2; and O,
49.5. The results would thus show that the mucilage is.a mannogal-
actan with the empirical formula, C,H,,0O,. ’

SUMMARY.

The mucilage from fenugreek is usually associated with a riit}‘o-
genous impurity which can be removed either by repeated dissolution

in water and reprecipitation with alcohol or by saturation with magnesium - "

sulphate. The purified mucilage is a mannogalactan. ,
The authors’ thanks aré due to Mr. M. Sreenivasaya for many
helpful suggestions., - : co ;
- 'Department of Biochemistry,
* Indian Institute of Science, -

: o Bangalore.
[Accepted, 28-4-3 3] ;.
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